Breastfeeding practices in Uganda are contrary to the best practice recommended by World Health Organization (WHO). Only six in 10 Ugandan children below the age of six months are exclusively breastfed. This paper investigated the determinants of breastfeeding practices in Uganda. Using the Uganda Demographic and Health Survey (UDHS) of 2006, we employed probit and Cox's regression techniques as well as the Kaplan-Meier survival functions during the analysis. On average, 56% and 46% initiated breastfeeding in the first hour and practised exclusive breastfeeding respectively while 25%, 50%, and 75% terminated breastfeeding at 18, 24, and 26 months respectively. The mean number of months of breastfeeding was 14.1, and the maximum was 40. Hospital delivery increased the probability of early initiation and exclusive breastfeeding by 4-5% (p<0.01) and 7-8% (p<0.01) respectively. Prenatal care increased the probability of early initiation and exclusive breastfeeding by 6-7% (p<0.05) and 5-7% (p<0.05) respectively. Birth intervals less than 24 months increased the risk of early termination of breastfeeding by 19% (p<0.01). Hospital delivery and prenatal care should be made a priority, and mothers should be encouraged to adopt higher birth intervals.
tiation of breastfeeding within the first hour of life; exclusive breastfeeding (EBF), i.e. the infant only receives breastmilk without any additional food or drink, not even water (apart from syrups and medicines); and breastfeeding on demand, i.e. as often as the child wants, both day and night. The WHO guidelines assert that breastmilk is the natural first food for babies; it provides all the energy and nutrients that the infant needs for the first six months of life; and it continues to provide up to half or more of a child's nutritional needs during the second half of the first year and up to one-third during the second year of life (8, 9) . WHO recommends colostrum, the yellowish sticky breastmilk produced at the end of pregnancy as the perfect food for the newborn; this can be tapped through early initiation of breastfeeding (8) (9) (10) .
In line with the WHO guidelines, the Government of Uganda, through the Ministry of Health, is highly committed to enhancing breastfeeding. Through the Ministry of Health, WHO and UNICEF in 1991 launched the Baby-friendly Hospital Initiative (BFHI) in Uganda intended to encourage breastfeeding through education of healthcare workers in maternity and neonatal services. Other initiatives undertaken by the Government through mass media are: education of mothers on how to breastfeed
INTRODUCTION
The role of breastfeeding in ensuring a healthy childhood and survival cannot be underestimated (1) (2) (3) . Exclusive breastfeeding reduces the risk of childhood illnesses, such as diarrhoea, gastrointestinal and respiratory infections (2) (3) (4) (5) . Breastfeeding is especially crucial in developing countries where many families cannot afford alternative or supplementary nutrition for their children; hence, it saves household resources (2) . Breastfeeding is a natural method of family planning and also promotes sensory and cognitive development (1, 6) . Indeed, breastfeeding is an important vehicle for the attainment of Millennium Development Goal 4 (to reduce the under-5 mortality rates by two-thirds) within 2015 (7) .
To maximize the benefits of breastfeeding, the World Health Organization (WHO) and United Nations Children's Fund (UNICEF) recommend: ini-successfully and mobilization of male partners to support breastfeeding mothers. At the community level, peer counsellors have provided support to mothers in a bid to promote exclusive breastfeeding (11) .
Despite these efforts, recent statistics for Uganda shade a picture that is contrary to the WHO's recommendations. Only six in 10 Ugandan children below the age of six months are exclusively breastfed. It is no wonder then that the under-five and infant mortality rates stand at 128 and 79 per 1,000 livebirths respectively, which is very high by developing world standards (12) . Given these circumstances, there is a growing interest amongst government policy-makers and global health actors in understanding the factors influencing breastfeeding behaviour for informed policy analysis, formulation, and advocacy. Despite this heightened demand, researchers have lent very limited empirical regularity to this subject in the case of Uganda. We found only a few papers (11, 13, (15) (16) (17) (18) addressing breastfeeding issues in Uganda. The major shortcoming of these papers is their concentration on individual parts of the country, casting doubt on the representativeness of their samples and findings. We extend this literature by using a nationally-representative Uganda Demographic and Health Survey of 2006 to answer the following pertinent questions: What factors do influence the duration of breastfeeding? What factors do influence the initiation of breastfeeding in the first hour after birth? What factors do influence exclusive breastfeeding up to six months after birth? Does the type of antenatal care provider matter? Does the place of delivery matter? Answers to these questions should identify the key policy parameters that the government and public health initiatives need to target in order to boost the benefits from breastfeeding.
MATERIALS AND METHODS
The data were obtained from the Uganda Demographic and Health Survey (UDHS) 2006 conducted by Macro International and Uganda Bureau of Statistics (UBOS) (14) . This refers to the UDHS Report (2007) for a complete description of the sampling frame and methods. Ethically, we obtained approval from Macro International to use the UDHS 2006 dataset during the study. Our dependent variables include: (a) initiation of breastfeeding in the first hour after birth-constructed as a discrete binary variable equal to 1 if a mother initiated breastfeeding in the first hour after birth and 0 otherwise; (b) exclusive breastfeedingconstructed as a discrete binary variable equal to 1 if a mother did not feed the baby anything else (with the exception of syrups and medicines) apart from breastmilk for the first six months after birth; (c) duration of breastfeeding-defined as the number of months that the mother reported as having breastfed her baby and is used in our analysis without any further manipulation or construction.
We controlled for various socioeconomic, demographic and behavioural factors. The wealth status (an asset index where indicators common to both urban and rural areas are used in creating wealth scores for households in both areas) of the household was divided into five equal groups (quintiles) coded as: 1=poorest, 2=poor, 3=middle, 4=rich, and 5=richest. Religious affiliations were coded as: 1=Catholics, 2=Protestant, 3=Muslim, and 4='Others' which include Evangelicals, Adventists, Orthodox, and Traditionalists. For location, we constructed a dummy variable equal to 1 if a mother dwells in the rural area and 0 if she lives in the urban area. We constructed regional dummy variables: 1=central, 2=east, 3=north, and 4=west. We generated a dummy variable equal to 1 if a mother obtained professional antenatal care and 0 otherwise [According to UBOS and Macro International (2007) professional antenatal care means when women receive antenatal care at least once from a skilled provider (doctor, nurse/midwife, or medical assistant/clinical officer); 94% of women who gave birth in the five years preceding the survey received antenatal care from a skilled provider in Uganda].
Additionally, we generated a dummy variable equal to 1 if a mother delivered in a health facility (hospital, health centre, and clinic) and 0 otherwise.
To estimate the determinants of first-hour initiation and exclusive breastfeeding, we employed the maximum likelihood probit technique, and we generated marginal effects to facilitate easy interpretation. On the other hand, to estimate duration of breastfeeding, we employed the Cox's Proportional Hazards Model. This technique is widely used in the contemporary literature for analysis of durations. The greatest virtue of this method is that it adjusts for truncation bias since our dataset may contain both women who have completed and those who have not completed their breastfeeding episodes by the time the survey was conducted. The hazard rate for failure at time t is defined as the rate of failures at time t among those who have survived to time t. The hazard rate is modelled through the following equation as a function of the baseline hazard (h 0 ) at time t and the effects of one or more χ variables (19) :
Baseline hazard means the hazard for an observation with all χ variables equal to zero. Cox's regression estimates this hazard rate non-parametrically and obtains maximum likelihood estimates of the β parameters. Table 1 presents the descriptive analysis of the initiation of breastfeeding in the first hour and exclusive breastfeeding up to six months after childbirth. It shows that, on average, 56% and 46% of women in Uganda initiated breastfeeding in the first hour after birth and practised exclusive breastfeeding for the first six months respectively.
RESULTS
The Kaplan-Meier survival functions (Figure 1 to 3) reveal three outstanding stages at which mothers terminated breastfeeding: 12, 18, and 24 months ( Figure 1 ). The mean number of months of breastfeeding was 14.1, and the maximum reported was 40 months. The Kaplan-Meier survival function for rural women was above that of urban women, indicating that, on average, rural women breastfed for a longer time compared to urban women ( Figure  2) . Similarly, the survival function for women with less than secondary education was above that of women with post-secondary education, meaning that less-educated women tended to breastfeed for a longer time ( Figure 3 ).
Mothers giving birth in a hospital or clinic were 4-5% (p<0.01) more likely to initiate breastfeeding in the first hour compared to counterparts giving birth at home (Table 2) . They were also 7-8% (p<0.01) more likely to practise exclusive breastfeeding compared to counterparts giving birth at home ( Table 3 ). The descriptive findings in Table 1 also confirm these regression results. On the other hand, hospital delivery increased the risk of early termination of breastfeeding by 11% (p<0.1) ( Table 4) .
Mothers who sought professional antenatal care were 6-7% (p<0.01) more likely to initiate breastfeeding in the first hour compared to counterparts who sought non-professional care (Table 2) . Mothers who sought professional care were 5-6% (p<0.05) more likely to exclusively breastfeed their babies compared to their counterparts (Table 3) . Table 1 shows that 57% of women who sought professional antenatal care initiated breastfeeding in the first one hour compared to 50% of their counterparts; 47% of women who attended professional antenatal care practised exclusive breastfeeding compared to only 38% of their counterparts.
Mothers in the rural area were 7% (p<0.05) less likely to practise exclusive breastfeeding compared to counterparts in urban areas (Table 3) . Being in the rural area reduced the probability of early termination of breastfeeding by 18-23% (p<0.05) compared to their counterparts in urban areas (Table 4) ; 61% of women in the urban areas initiated breastfeeding in the first hour compared to 56% of women in the rural areas. Additionally, 48% of women in the urban area practised exclusive breastfeeding compared to 46% in the rural area (Table 1 ). There were significant differences in the breastfeeding practices by region, marital status, and religion (Table  2 and 3) .
Mothers in the poor, middle, rich, and the richest wealth quintile were 6-10% (p<0.01) less likely to practise exclusive breastfeeding compared to counterparts in the poorest wealth quintile (Table  3) . Table 1 shows that 62% of women in the richest quintile initiated breastfeeding in the first hour compared to only 53% in the poorest quintile. Despite the early initiation, the rich were unlikely to sustain exclusive breastfeeding up to six months; 58% of women in the poorest quintile practised exclusive breastfeeding compared to only 42% in the richest quintile. In the same vein, being in the rich and richest wealth quintile compared to those in the poorest increased the probability of the risk of early termination of breastfeeding by 17-26% (p<0.05) ( Table 4) .
Our findings also reveal that mother's and father's education was imperative in influencing the duration of breastfeeding (Table 4) . Mothers with post-secondary education increased the risk of early termination of breastfeeding by 32% (p<0.1) compared to counterparts with no education. Yet, fathers with primary and secondary education increased the risk of early termination of breastfeeding by 17-18% (p<0.05) compared to counterparts with no education. Table 1 shows that 65% of women with post-secondary education initiated breastfeeding in the first hour compared to only 52% with no education. However, 50% of women with no education practised exclusive breastfeeding compared to only 46% with post-secondary education. The same pattern can be observed for partner's education for both early initiation and exclusive breastfeeding. Along the same line of argument, mothers in the agricultural sector reduced the risk of early termination of breastfeeding by 17% (p<0.1) compared to counterparts having white collar jobs.
Surprisingly, the gender of the baby matters for the duration of breastfeeding. Being a male baby increased the risk of early termination of breastfeeding by 12-16% (p<0.01) compared to female counterparts (Table 4 ). Table 1 shows that mothers were more likely to initiate breastfeeding to female babies in the first hour and to exclusively breastfeed them compared to male babies. Birth intervals did matter. Mothers whose birth intervals were less than 24 months increased the risk of early termination of breastfeeding by 19% (p<0.01) compared to counterparts with at least 24 months birth interval (Table 4) . Table 1 shows a high percentage of mothers (59%) with birth interval less than 24 months, who initiated breastfeeding in the first hour compared to those (57%) with birth interval of at least 24 months.
DISCUSSION
The study set out to investigate the factors associated with the initiation, exclusiveness, and duration of breastfeeding in Uganda. The average percentages of women who initiated breastfeeding in the first hour and those who practised exclu- Months of breastfeeding Survival probability (%) Figure 1 . Kaplan-Meier survival function for breastfeeding sive breastfeeding were very low, given the WHO guidelines. In the same line of argument, the average percentages of women initiating breastfeeding in the first hour and those practising exclusive breastfeeding in the different regions were quite low, and the central region was at an extreme disadvantage. These results imply that mothers in other regions breastfed longer com- 
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Less than secondary A t least secondary Survival probability (%) pared to mothers in the central region. This can be attributed to the fact that the central region was more urban than other regions and, hence, mothers' economic activities were more likely to conflict with their breastfeeding practices, which led to early termination. The differences observed by residence in relation to the duration of breastfeeding can be attributed to the nature of economic activities undertaken by rural dwellers compared to those of their counterparts, which, in most cases, did not conflict with their maternal roles.
Consequently, mothers in rural areas had longer episodes of breastfeeding compared to those living in the urban areas. This corroborates our finding shown in Figure 2 of the Kaplan-Meier survival function and the previous authors (1, (20) (21) (22) . The importance of companionship in breeding a healthy baby is also underlined in our findings. Married women were more likely to follow proper breastfeeding practices just as the previous authors had found (13) . Therefore, mass mobilization of male partners to support breastfeeding mothers is a Robust p values in parentheses; ***p<0.01; **p<0.05; *p<0.1; In all the three models, we controlled for the wealth status, education of the father, and child's sex. In Model 3, we controlled for occupation of the mother and father. The results have not been displayed to save space because these are insignificant Robust p values in parentheses; ***p<0.01; **p<0.05; *p<0.1; In all the three models, we controlled for education of the father and child's gender. In Model 3, we controlled for occupation of the mother and father. The results have not been displayed to save space because these are insignificant 
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good strategy that can help entrench best practices of breastfeeding in the country.
Just as in Dearden et al. (5) , hospital delivery is revealed important in igniting favourable breastfeeding practices. This can be attributed to the quality of information that mothers receive from hospitals or clinics compared to the information obtained from home (mainly from traditional birth attendants). Therefore, the government policy that can create incentives for mothers to give birth in hospitals is called for. Astonishingly, hospital delivery was associated with early termination of breastfeeding. This can probably be attributed to a small proportion of mothers delivering at the health facilities and those delivering with assistance of a skilled care provider [41% and 42% respectively (14)]. Thus, despite the existence of initiatives in hospitals and health centres, like the Baby-friendly Hospital Initiative, a large proportion of women were outside the net of these initiatives. Besides, these initiatives were more concentrated in the urban compared to rural health centres. This is the reason why Table 1 indicates that a large proportion of women in the urban area initiated breastfeeding in the first hour and also practised exclusive breastfeeding compared to their rural counterparts.
Professional antenatal care was associated with early initiation and exclusive breastfeeding. Previous authors also found antenatal care to be significant in influencing breastfeeding (1, 16) . This can be attributed to the information that mothers obtained from antenatal counselling sessions concerning the importance of early initiation and exclusive breastfeeding. Therefore, the government policy intended to encourage more mothers to seek professional antenatal care is very paramount. Such efforts as outreach antenatal clinics staffed with professional workers will go a long way in achieving this objective. However, professional antenatal care was not associated with the duration of breastfeeding probably because mothers lost contact with health workers after birth and might forget the importance of prolonged breastfeeding. It is noteworthy that some authors did not find prenatal care to be significant in influencing early initiation and exclusive breastfeeding (3, 23) .
The rich were less likely to practise exclusive breastfeeding. This can be attributed to their ability to pay for supplementary foodstuffs, like infant formula that can be given to their children in addition to breastmilk. Yet, the poorest might not afford the supplementary foods and, hence, might rely on exclusive breastfeeding, which is good up to six months when a baby can be fed complementary foods. Previous authors also found wealth status to be importantly associated with breastfeeding behaviour (2, 3, 10, 23) . The government policy should make sure that exclusive breastfeeding is not pegged to the ability to pay, rather on doing the right thing at the right time. The poorest should also be able to feed their children appropriate supplementary foods, starting with the sixth month; failure to do so due to inability to pay may lead to stunted growth of children.
Educated mothers and those in formal employment had a disadvantage over their counterparts in the breastfeeding practices. Previous authors also found type of occupation (1, 2, 3, 5, 10, 20) and maternal education (1, 2, 23, 24) to be imperatively associated with breastfeeding practices. Higher education Robust p values in parentheses; ***p<0.01; **p<0.05; *p<0.1; In all the three models, we controlled for religion. In Model 3, we controlled for occupation of the father. The results have not been displayed to save space because these are insignificant increased the probability that mothers working outside their homes could conflict with the breastfeeding practices. On the other hand, agricultural activities were normally near home and were nonformal, making it possible for mothers to breastfeed their children in longer episodes. The Government should come up with a new labour law that allows mothers with young children a longer leave and also to have an interval in between work to breastfeed. The law may allow them to reach work an hour later or leave work an hour earlier than others for the first six months after childbirth.
According to the Uganda Employment Act of 2006 (25) "a female employee shall, as a consequence of pregnancy, have the right to a period of sixty working days leave on full wages of which at least four weeks shall follow childbirth or miscarriage." Whereas this looks fair, it does not apply universally across the public and private sectors, with women working in the private sector being at an extreme disadvantage. Employers in the private sector do not always allow mothers to enjoy the full length of the maternity leave and, hence, their children can only be breastfed exclusively for a very short period of time not exceeding two months. Whereas only 3% of women, according to UBOS and Macro International (14) , are engaged in white collar jobs, the problem of lack of breastfeeding time for infants extends beyond this to every woman who is engaged in paid employment. Overall, maternity leave legislation needs to be made more effective in the private sector, along with adding more days of leave.
Religion is used to capture the behaviour, traits, or cultural beliefs of women and is significantly associated with breastfeeding practices (13) . The Government should urge the respective religious leaders to 'preach' to their congregations the benefits of breastfeeding to the mother and her child and that exclusive and early initiation of breastfeeding are especially encouraged. This appears plausible in Uganda which has three deeply-entrenched religious denominations (Catholics, Protestants, and Muslims), with very many followers across the different sections of the population. Additionally, the new sects, such as Born-again Christians and Adventists, have attracted multitudes of followers. Hence, if the best practices of breastfeeding are articulated at different places of worship, one would expect a greater response.
Strengths and limitations
The greatest strength of this paper is its use of data from a nationally-representative survey, which enhances generalization of results for the entire country. However, the primary source of limitation is the recall bias. Data were called retrospectively for the past five years and, hence, mothers might not have been in position to recall correctly all the events that took place from the time of breastfeeding initiation to termination.
Conclusions
This paper set out to investigate the determinants of early initiation, exclusiveness, and the duration of breastfeeding in Uganda. We employed the maximum likelihood probit and Cox's regression techniques as well as the Kaplan-Meier survival functions in the analysis. Our results reveal that hospital delivery, professional antenatal care, education of parents, occupation of mothers, birth intervals, child's gender, wealth status, location, and regional differences were significant factors associated with breastfeeding practices in Uganda.
Our findings yielded interesting policy messages.
To encourage early initiation, exclusive and longer breastfeeding, mothers should be encouraged to book for childbirth in hospitals where they interface with professionals who can advise and assist in the process of breastfeeding to commence. Earlier than that, mothers should be given incentives to seek professional antenatal care where they are given counselling on the importance of early initiation and exclusive breastfeeding and other issues relating to child nutrition. The Government should also establish an outreach programme that can create community-level or village-level clinics and health centres that will make it easier for mothers to seek professional care and hospital delivery. The location and regional disparities observed may partly be due to skewed information flow. The Government should package a standard piece of information on breastfeeding that can be disseminated in all parts of the country, using media and outreach seminars at village level as well as at health centres. Mothers working outside homes, in formal public and private institutions, should be protected by a relevant labour law that makes their work friendly to breastfeeding.
Future research should endeavour to ascertain the relationship between breastfeeding practices, child's nutritional status and under-five mortality.
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